Abstract. This paper describes issues in evaluating emotional and affective aspects of interaction. In particular it considers the relationship between experience factors and instrumental goals. The role of qualitative interaction factors varies from system to system, dependent on overall system goals and values, both for user and designer. Defining this role helps us to understand what is significant about emotional experience within interaction, in the context of user and organizational values. The utility and limitations of a range of evaluation methods is considered in relation to issues of tacitness, first-person experience and its relationship both to attitude formation and overt behaviour. In doing so it addresses key questions about the nature of enquiry in user-experience evaluation where experience factors are bound up with instrumental goals. The implications for technique selection and evaluation strategy are then discussed.
Introduction
The relatively new field of user experience (UX) evaluation has seen a number of techniques recruited in an attempt to usefully characterise affective interaction phenomena. Some of these redeploy techniques familiar from usability evaluation and other knowledge acquisition activities. Other techniques are based on previous ones with modifications that either target known weaknesses of those (e.g. MacFarlane et al 2005) or adjust them for the collection of experience data rather than knowledge or performance data (e.g. Hassenzhal and Wessler 2000) . The growing interest in affective evaluation has also led to a greater interest in the use of devices such as eyetrackers and sensors for monitoring galvanic skin responses. The assumed aim of user experience evaluation is to support the iterative development of systems by giving designers and other stakeholders meaningful insights into the nature and significance of affective factors in interaction. In particular this paper focuses on designs where the goals of the system are essentially instrumental, such as e-commerce. One of the arguments of this paper is that understanding user experience and its significance is inextricably linked to the role of affective elements relative to the purpose and goals of the system. In other words, the mission of user-experience evaluation for such systems may be seen as gauging the affective response of the user, explaining that response, pinpointing relevant design features and contextualizing this within the purpose and nature of the system.
As with more established usability evaluation exercises, the design of UX evaluation within the design process requires careful analysis of the insight being sought and the questions to be answered. An informed choice of evaluation techniques involves not LANSDOWN CENTRE SYMPOSIUM 'COMPLETING THE CIRCLE' 2009 only a clear understanding of the required knowledge yield but also a clear understanding of what the available techniques offer.
Emotional responses and the experience of use may be motivation for using the system, for example in a game or entertainment system. In other examples they are intimately bound up with more instrumental system goals, user values and organizational values. For example the goal may be to produce a set of behaviours, and this is a goal that is shared with the user (e.g. persuasive technologies such as diet assistants). In other cases the qualitative experience of interaction is linked to instrumental goals (e.g. forming a strong trust relationship in e-banking). In such cases, emotional responses, their stimulation and consequent effects are a critical component of interaction and in turn key design and evaluation phenomena.
Games and entertainment applications could be seen as having the goal of a good user experience, of positive felt states. Therefore the experience is the key goal, and any notion of the instrumental is subsumed within the affective. By contrast a diet mentor is a persuasive technology (Fogg 2003) . Part of the system's role is simply information provision, but its presence, its ability to affect the mental state of its user, persuading them to keep their discipline and providing encouragement in this, is central to its value.
In the case of e-banking the goals and values of participants are separate but linked, and issues of user experience have a subsumed, instrumental role in it. The aim of the organization is to establish and maintain a trading relationship with the customer. In order to do this they need to establish and maintain a trust relationship with potential clients. Previous work (French and Springett 2005, French, Liu and Springett 2007) demonstrates that tangible as well as intangible factors affect the users perception of whether or not an organization is worthy of trust. Interaction may give users a sense of confidence, or a sense of unease, suspicion or resentment that they can report. The reasons for that suspicion could in some cases be satisfactorily explained by tangible factors, and directly articulated. However, the affective intangible dimension is not so easily evaluated in terms of causal relationships between the affective interface and the user's mental state.
The following sections consider some general issues in the identification and use of methods to evaluate causality and UX . Consideration of the key objectives and phenomena of interest is used to analyze the nature, utility and limitations of methods available. We also consider how UX phenomena differ from the phenomena of interest in areas such as requirements gathering and usability evaluation, and the implications for evaluation approach and method choice.
Formative evaluation requires a deep understanding of causality to be effective. Designers need to be able to pinpoint minutiae in the design of a complex interface, and points on the user's journey related to those interface particulars. Experience differs critically from more traditional usability in that it is something that in itself is not observable. The mission of 'knowing the user' is similar, but the qualitative event of experience exists outside the world. Wright and McCarthy (2008) describe the need for empathy in experience design. Empathy in interpretation of behaviour and attitudes in UX evaluation is critical for two reasons. First is simply the fact that the direct user experience is outside the world and not available to the third person. The other is the complex relationship between pre-interaction states, interaction events, emotional events, reactions to emotional events and attitudes.
A key distinction is that between capturing an event and explaining an event. The detection of an event amounts to pinpointing a 'phenotype' (Hollnagel 1998) . A phenotype is an event, an outcome its characteristics, but not a causal explanation. The journey from a phenotype to a genotype or causal explanation is critical to in informing design. The non-verbal nature of first-person experience implies that an as-it-happens detection of an event is in itself devoid of any explanatory power or detectable causality. A further issue is that there seems to be a significant distinction between an emotional response and an emotional state. Emotional responses to a specific stimulus have a 'disinterested' immediacy. For example a sudden shocking change in volume, a jolt, a splash of colour can produce responses that are not in the first instance conditioned by personality or cultural attitudes (Wright et al 2003) .
Techniques that track galvanic skin responses are likely to be able to pair cause and response where this pre-conscious reaction occurs. Where such responses are detected and there is no sudden pairing the explanation for the change is more likely to be a state which is situated within a web of experience, of culture, of reflection. Whilst it may be relatively simple to pair a transient emotional response with a specific stimulus, it is more difficult to pair an emotional state with its cause. Extend this further, and there is a link between the event, more longitudinal attitude formation, the relationship between user and product and the relationship between user and organization.
Tacitness and the User Experience
Much of what is interesting to us in analyzing UX is tacit in nature. Thus understanding cause and effect is problematic for evaluators. The most simple, traditional notion of tacitness conceives it as knowing that cannot be made explicit through verbalisation. In Polyani's words (Polyani 1983) 'we know more than we can tell'. Polyani cites examples such as face recognition and bicycle riding where sophisticated ability to perform contrasts with a marked inability to explain. We have natural aptitude for these things that seems to be beyond our conscious understanding. Polyani's assertion is that knowledge is different from knowing, knowing being more a process than a state. Humans do not track the causality of their mental states. First-person attempts to describe and account causally for emotional events are inevitably flawed and unreliable.
It can be argued that the essence of qualitative experience, of meaning-making, of emotional engagement during interaction is in the tacit dimension. Therefore, simply to characterize the mission of evaluation as attempting to 'make the tacit explicit' is a flawed notion. Perhaps explicit descriptions of the tacit are doomed to misrepresenting it? Or rather than adopt this pessimistic position we can perhaps just simply accept that the role of evaluation instruments for UX is not exactly to capture the experience itself but to capture causal relationships in which we come to understand what LANSDOWN CENTRE SYMPOSIUM 'COMPLETING THE CIRCLE ' 2009 caused a change in the user's emotional state, and what in turn that change has caused in terms of, for example, attitude, perceptions of the system of the organization behind the system or the users perceptions of themselves.
Let us consider the issue of studying and analyzing users' first-person qualitative states or 'qualia'. Qualia are broadly referred to as a private first-person experience, and essentially unique. So in this sense one can use descriptor terms reporting a felt state, but it is not possible to confirm that your experience is the same as the experience that others are having. Jackson describes this as "...certain features of the bodily sensations especially, but also of certain perceptual experiences, which no amount of purely physical information includes" (Polyani 1983) .
The description and the state in this sense have no point of intersection. This suggests therefore that the experience itself is not available to evaluation. If we accept this it has two possible implications. One is that evaluation instruments should not so much be trying understand the experience itself but rather the causality surrounding it. The other is that perhaps we do want to capture the first-person experience itself, but the quasiscientific 'hunting down' towards a 'proof' is a flawed mission and that a different philosophy is required.
It could be argued that a 'qualia event' must involve conscious awareness (Springett 2008). For it to be experienced the subject must be aware of it. This raises the question of whether qualia are necessarily what we are referring to when we consider affective aspects of system use. If we are held to the claim that qualia must be experienced, and experienced knowingly, then qualia are non-tacit and available to selfreporting. But expressions of qualia do not explain key cause-and-effect phenomena that are critical to evaluating user-experience. In a concurrent protocol session we can ask a subject about their current feelings. The subject can tell us this but not so reliably tell us why. The subject reports awareness of a qualitative state, but the causal reasoning offered has an inference gap. In some cases (and in service of some evaluation objectives) the inference gap will be trivial. A game player may express elation or joy at the point where they are observed achieving a target. The reaction and the interactive event are easy to connect causally in this example. A sense of unease during an e-commerce encounter is rather harder to fathom. This may be a burgeoning sense caused by cumulative factors, with perhaps even something from prior to actual interaction assuming significance. If, for example, the user has prior brand image some seemingly (to the designer) unrelated system behaviour or the use of language at a particular point may cause negative re-enforcement of those expectations.
A further point is that there is a difference between what we can call an emotional event (an immediate reaction to stimuli) and an emotional state (or state-change) or an emotional disposition. An emotional event might be, for example, a reaction to a sudden loud noise or a striking image. In the affective instant this is attention grabbing and may cause an immediate visceral effect. In itself it may not take so much explaining in terms of cause and effect. However, if we are interested in emotional states, attitudes and the wider affective role of systems we are dealing with something much more complex. A state-change is more longitudinal with the role of the stimuli defined within attitudes, cultural settings, value systems and goals. These changes may (as in the case of unease using e-banking) have more than one affective tributary from the design itself. The process by which they influence the user is better seen as tacit rather than a conscious first-person experience.
Tacitness, Explicitness and Empathy
Issues of practice related to eliciting the tacit have been addressed notably in the requirements engineering literature. In an analysis of contemporary requirements elicitation approaches Maiden and Rugg identify three categories (Maiden and Rugg 1996) . These are non-tacit (explicit), semi-tacit and tacit. Semi-tacit refers to knowledge that cannot be gained through direct approaches, by simply asking, but may be available to indirect probes. Without providing an exhaustive analysis, it is useful to consider this schema in relation to established and potential approaches to measuring and assessing emotional responses. Looked at in this light galvanic skin responses and any possible physiological measurement probe tacit factors. In common with observation techniques in HCI these approaches have the limitation that they catch an event, an outcome of a causal process, but they cannot in themselves provide explanation of that process.
Semi-tacit approaches in Maiden and Rugg's analysis include approaches to structured interviewing such as card sorting, repertory grids and Laddering. Laddering is used in knowledge acquisition (Rugg and McGeorge 1995) but may also be used to get retrospective judgments after encounters with a product (Desmet et al 2001) . Card sorting has been used to probe amongst other things, affective reactions to visual designs, to distinguish rational and affective elements of trust formation (French et al 2007) . Repertory Grids have been used to probe perceptions of alternative designs and products (Hassenzhal and Wessler 2000) .
A number of tools have been tried thus far to assess affective factors in interaction. Product reaction cards (Benedek and Miner 2002) prompt users to identify 'attributes' present in a product, some of which are user experience attributes, pairing their emotional responses with a subset of preset terms. A questionnaire-based approach described by (Hassenzahl 2004) invites the user to express affective responses to products by rating them by various criteria on bi-polar scales (e.g. interestingboring).
The advantage of these approaches is that they elicit attitudes in a bottom-up way. Direct questioning tends to get general statements of user attitudes and reactions but without efficiently unpacking them for causality. The use of semi-tacit methods allows probing to causality. We are able to gather evidence to help us reason about why the subject has formed an attitude to a product. This gets closer therefore to tracing elements of the design that have caused an affective response in the user, as well as characterizing that response.
The semi-tacit methods described above have the disadvantage that they are retrospectively applied to interaction with products or experiences with significant duration. This is with the exception of the card sort that can be used with storyboard images (thus losing the advantage of an authentic dynamic experience with the product).
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Think aloud protocols, intervention techniques and the concurrent elicitation of reactions using emoticons best fit in the semi-tacit category. However, that they are concurrent not retrospective bring the expression of an emotional state closer to the affective event. The immediacy of intonation, exclamation, skin reaction, or whatever has this key advantage. Nonetheless, like the linguistic forms used in other approaches there remain a translation from a first-person state to an in-the-world expression. Further complexity is added by the fact that we, in many cases, are not simply chasing an emotional reaction, but an intellectual reaction, an affected attitude, a change in how they see themselves in relation to an organization.
The classifications from Maiden and Rugg has some value in helping us understand the way in which methods work, and the agenda of placing affective responses in context. However, having borrowed from requirements engineering research it should be clear that 'making the tacit explicit' is not so much the mission of UX evaluation as 'understanding the tacit', perhaps in contrast to requirements engineering. We are not seeking explicit matters of fact but to understand the relationship between the artefact, the user's internal physiological and intellectual state, and the context and value systems within which the encounter is situated. These phenomena are in the tacit dimension but in some sense available in-the-world. Experience sampling in UX evaluation intends to yield a rich insight into a separate-from-the-world experience, by synthesizing available in-the-world representations with their own separate-fromthe-world states. To a significant extent this works in an affective way, as the interpreter of the data tries to empathetically interpret expressions or indicators of the subject's internal state, and reasons about its implications.
The experience itself is often a tributary issue and its significance in attitude forming or behaviour is what is ultimately sought in evaluation. Therefore a full useful insight must not only get a sense of the user's experience at the point of stimulation but understand its relevance in a wider context.
Evaluating emotions in Context
Probes of user emotional responses in formative support of design should have the goal of understanding cause and effect. A qualitative reaction in the user may be effected by a good design. Equally the design goal may be to produce a particular response in terms of behavior and attitude, with qualitative experience playing a pivotal role. Therefore understanding causality is a crucial goal. This suggests that direct approaches where subjects retrospectively explain their responses may be limited in value. The direct reporting of experience is straightforward enough, but an insight into causes and consequences linked to that experience may require other sources. The role of technologies that assess affective states in evaluation strategies is as yet unclear, but it is clear their use has limitations. It is unlikely that physiological responses can be reliably paired with aspects of the design in a way that explains cause and effect in depth. That an emotional response has occurred simply denotes an issue. This suggests the need for research method triangulation as defined by Wilson (2006) . This refers to the use of multiple empirical methods to build a portfolio of persuasive evaluation evidence. So approaches such as observation, galvanic skin response measures and self-reporting can denote issues, or phenotypes. More probing approaches such as repertory grids can be used in tandem to further understand and reason about the denoted design issues.
Much recent work in Human-Computer interaction seeks to place design and interaction phenomena in the context of human values (e.g. Cockton 2005 ). This covers organizational values and aims, those of individual organization players and stakeholders and end users. This considers the juxtaposition of usability (cognitive and physical ergonomics, fitness for purpose) system utility, subject user values, economic and ideological objectives.
The efficacy and utility of an evaluation instrument or a suite of evaluation instruments is conditioned by the ends that the affective element serves in relation to these values. Understanding the role of affective factors in the use/experience of a system allows us to properly frame the evaluation question. This role must be understood in relation to both user values and organizational values.
Two Examples: E-Banking and E-Mentoring
Banking provides a useful example of experience design in support of instrumental and value-centred ends. This does not merely refer to the 'state of the art' in which web-based facilities may be the sole face of the organization or work in conjunction with a High Street presence. It is likely that creative artistic input will be an increasing factor in commercial web design and that factors greater TV interactivity suggest that experience design is set to become richer and more arts-based. The experience of an encounter with an interactive application is part of the brand experience. Its role is to positively reinforce the brand and facilitate an enduring relationship between business and customer based on trust.
The nature of consumer trust in e-commerce is in part rational and in part affective (French et al 2005) . Rational trust involves the user checking sources such as the recognised trust seals and kite marks that can be taken as sureties and guarantees protecting against corrupt and exploitative behaviour from the organisation. However this combines with affective factors in the user's decision to trade with an organisation. Recent research seems to confirm the pivotal role of affective factors in trust formation and propagation for e-commerce and other trust-dependent sites such as online sources of expert information. Studies reported in (French et al 2007) , showed that factors such as style, aesthetics and the navigation model were strong influences on trust. Studies reported in (Riegelsberger et al 2005) found that media choices and combinations affected user judgements about the expertise offered on alternative sites, whilst a study of e-health sites reported in (Sillence et al 2006) found that affective factors were significant in forming user trust in, and selections of information from alternative sites.
Examples from (French et al 2007) give indicators of the relationship between organizational values, user experience and trust perceptions and the aesthetics of design. Subjects were presented with alternative banking home pages displaying a variety of styles, ranging from formal text-based presentation to graphics and picturebased approaches. Some home page images studied by subjects were reported initially as 'disturbing' or surprising, in an initial reaction to the use of graphics and pictures. Further elaboration led participants to question the integrity of the organisations as conveyed through these designs. In another example, a number of participants gave negative reactions to homepages showing cartoons. This prompted negative responses including 'unprofessional', 'inappropriate' and 'not bank-like' from subjects. There appeared to be a strong link between this type of reaction and negative trust scores elicited in the study. These examples show an affective rather than rational reaction to designs potentially having a key impact on decision-making.
Those involved in using creative artistic skill to create experiences have therefore a key role in trust building and reinforcement. The relationship is an interleaved one with the 'pleasure' of an experience requiring trust as an antecedent and in turn positively or negatively reinforcing trust. Likewise we may think of experience or trust breakdowns as key critical incident phenomena that evaluation approaches would seek to detect and characterize.
A trust threshold needs to be reached initially and is hard to re-establish after a trust 'mismatch'. The 'breakdown cycle' has similarities to breakdowns of usability. Some usability errors (e.g. hidden security features and guarantees) may be direct contributors to trust breakdowns. In a similar way a poor user experience, such as encountering an image that is disturbing, or a badly designed system message, may affect the user's sense of their relationship with the organisation. So the attribute or quality target of 'trust' has multiple tributaries that require attention in design and evaluation, in terms of the overarching goal of reinforcing a satisfactory business-tocustomer relationship.
Mentoring systems are seen as 'Persuasive Technologies' (Fogg 2003) . Similar to e-banking the emotional events during interaction are significant in the context of longer-term issues such as the goals that the mentor is helping its user to achieve. For example, the goal of the user in using this system may be to keep to a diet, to lose weight and become healthier. The problem addressed is that short-term urges or careless food choices cut across this longer term goal. The user wants a virtual mentor that helps them with the difficult task of resisting immediate urges and sticking to the diet. Its presence, its ability to affect the mental state of its user, persuading them to keep their discipline and providing encouragement in this, is central to its value. The desired outcome is defined, longitudinal and instrumental. The qualitative experience during use is subsumed within the instrumental goal of, say, achieving a target weight. The success of this product in achieving this seems to be in its ability to support a complex interplay of emotions, physical dispositions and critical events. Success of a dietary mentor is subject to the unfolding of events in key situations and personal factors, and factors that are often not in the user's realm of control or awareness.
The mentor system shares characteristics with e-banking sites in that their affective role is inextricably linked to long-term goals. Therefore we are not simply evaluating the experience of interaction in some self-contained way. A useful way of understanding this is to draw a distinction between human-computer interaction and human-computer influence made by Edmonds (2008) . Edmonds applies this concept to interactive art in which the internal state of the artefact alters over time in response to encounters with individual viewers. For the systems described in this section we are more concerned with longitudinal influence that interaction has on the internal sate of its user. The significance of affective design elements is in these longitudinal influences, something that cannot fully be captured by methods that focus solely on interactive encounters. There needs to be, in some form, a projection beyond those encounters to consider their consequent influence.
Implications for Evaluation Design
This paper has focused in on systems in which affective factors in interaction are part of larger and more complex relationships. In other cases it may be the case that the experience itself is the point of the design, or that the creators of an artefact (such as computer art) do not prescribe the relationship between the artefact and those that experience it. However creating an experience is increasingly an intrinsic part of design across sectors, and the relationship between experience designs, qualitative reactions within use and longer term goals and values. Where we come to consider evaluation, the exercise is a matter of assessing what data collection and interpretation with each instrument available can contribute to the rich overall picture that we are seeking. The use of triangulation both between methods and within methods is critical. The concept of triangulation and the distinction between these two types is described by (Wilson 2006) . Between-methods triangulation can exploit complimentary strengths of individual techniques. The role of individual methods may be to create an investigative agenda, to pinpoint critical issues by observing the artefact-in-use, to characterize the link from stimulus through affective reaction to effect on attitude or belief, and to crossexamine the design in the light of findings. The distinction between phenotypes and genotypes described by (Hollnagel 1998 ) is useful for understanding the extent of and limits to utility of particular techniques for understanding UX. Studies of artefacts in use augmented by mood samplers, skin response monitors, or verbal protocols may be good for locating phenotypes and providing investigative evidence to trace genotypes (cause and effect relations pertinent to critical incidents). Instruments such as structured elicitation (e.g. repertory grids) seem adept for understanding how an affective reaction links to attitude. More judgment based approaches to analysis can contribute by helping us reason about the user responses in a more empathetic way. Given that interpretation and 'empathy' are a significant part of data interpretation and critique-based approaches the use of multiple facilitators/interpreters/critics clearly has value. How we specify the utility of a triangulated method suite of course depends on the evaluation question. Precise investigations of causality may not be quite so relevant where design and use goals are open-ended. The more pivotal the role of the affective component in the context of system purpose and values, the more complex the LANSDOWN CENTRE SYMPOSIUM 'COMPLETING THE CIRCLE ' 2009 evaluation question is likely to be, hence the need for multiple methods and clear selection criteria.
